A preliminary study on spawning period, length at maturity, and main fishing grounds of Decapterus macrosoma (shortfin scad) collected from coastal waters of San Fernando, Romblon, Philippines were conducted. A total of 1,168 specimens were collected from July 2016 to December 2017. From these specimens, the minimum and maximum total lengths were 11.50 cm to 22 cm while its body weights ranged from 13 g to 100 g, respectively. D.macrosoma was capable of spawning whole year round. Two spawning peaks were observed (February and August to October) based on the monthly mean gonadosomatic indices. Male appeared to dominate female as evidenced by its sex ratios. The lengths at 50% maturity of female and male D. macrosoma were estimated at 15.29 cm and 17.22 cm, respectively. D. macrosoma was caught in volume through commercial ring net at a depth of about 150 m-200 m within the municipal waters. Coastal waters near barangay Canjalon and Agtiwa were identified as the main fishing grounds of D. macrosoma in San Fernando, Romblon. This initial data on spawning period may be used as a basis in implementing closed fishing season of D. macrosoma in the locality, and the length of maturity may as well be used for the allowable size of the capture of this species.
. I N T R O D U C T I O N
F isheries are culturally, economically, socially, and ecologically important to Filipinos. They contribute significantly to income, employment, foreign exchange earnings, and nutrition. Fish is the world's fifth largest agricultural resource which accounts for 7.5% of total world food production (Green et al. 2003) . Fish has always been a common table commodity for most Filipinos. It is a vital source of food and the single most important source of high-quality protein and polyunsaturated fatty acids (Sangalang and Quinay 2015) .
Decapterus macrosoma (shortfin scad) is one of the six known species in the Philippines which are locally known as "galunggong" belonging to the family of Carangidae. Decapterus spp. commonly known as round scads are considered as the most important small pelagic fish species due to its availability throughout the year from municipal and commercial catches all over the country (Calvelo 1992) , and also as one of the most essential pelagic fishes caught in large quantities in the Philippine waters most of the year (Pastoral et al. 2000) .
People of San Fernando, Romblon depend greatly on fishing and farming as their major occupations and sources of income (DA-BFAR 2011) . However, Philippine fishery resources are rapidly depleted as evidenced by the decline of fish catch in the country (Green et al. 2003) . Overfishing and over-dependence on the marine resources for food and income have long been considered pressing issues that significantly affect fisheries resources. Fish as a critical source of food such as round scads, sardines, and anchovies is U N C O R R E C T E D P R O O F increasingly becoming scarcer (Ani 2016). Likewise, Bersales and Bautista (2018) stated that there is a decrease in volume production of round scad in the last five years. From 270.80 metric tons in 2013 down to 183.10 metric tons in 2017, while its average retail price continued to increase from ₱108.02 per kilogram in 2013 to ₱127.50 per kilogram in 2018. This is also true in the area where data shows that there is a considerable decrease in the average fish catch per day from 1990 to 2010. This scenario puts fishing as a source of income at risk. Likewise, if fish catch continues to decrease, its price would continue to rise, which makes it unaffordable for ordinary people (DA-BFAR 2011) . Republic Act No. 10654 entitled "An Act to Prevent, Deter, and Eliminate Illegal Unreported and Unregulated Fishing" amending Republic Act No. 8550 otherwise known as "The Philippine Fisheries Code of 1998" provides the legal framework and guiding principles for the utilization, management, protection, and conservation of the coastal and fisheries resources. It also aims for rational and sustainable development of coastal and fishery resources in the light of the concept and principle of integrated coastal area management, which requires a holistic approach to solving environmental problems, not only by managing the coastal waters, but also taking care of the adjacent coastal areas (Gonzales and Bhagwani 2005) .
In response to the aforementioned act, Northern Palawan which is near the province already established a closed season for the management of
MATERIALS AND METHODS

Study area
This study was conducted at San Fernando, Romblon (12° 34' 34" North, 122° 16' 16" East) (Fig. 1) . It is the biggest municipality in Sibuyan Is-"galunggong" (round scad; Decapterus spp.) in 2015 through the Department of Agriculture (DA) and the Department of Interior and Local Government (DILG) Joint Administrative Order (JAO) No. 1. The JAO was initiated to achieve sustainability and climate change resiliency of the round scad fishery in Palawan, however the municipality of San Fernando, Romblon was not covered in the fishing ban or closure period. Since then, there was no policy formulated in the locality to ban fishing for a specific period.
Furthermore, many studies were already conducted on the age and growth of D. macrosoma. However, very few of them were conducted about the spawning period and length of maturity of this species. Likewise, no researches were conducted yet on the said species in San Fernando, Romblon, Philippines.
Thus, this study aims to determine the spawning period, length of maturity, and locate the main fishing ground of D. macrosoma in San Fernando, Romblon. Through this research, baseline information about the reproductive biology of D. macrosoma is shown which can be used as a basis in formulating policy on sustainable fish management in the locality. 
land, Romblon. It has a total land area of 201.90 km2 (Fadri 2003) . San Fernando is a coastal town categorized as a 4th class municipality where fishing and farming are the major sources of income of its people.
Data Gathering
A minimum of 50 pieces (July, August, and September 2016) and a maximum of 145 pieces (January 2017) specimens were collected from July 2016 to December 2017. Samples were bought from the public market of San Fernando, Romblon since there are no specified landing centers established yet in the municipality during the conduct of the study. For the first three (3) months of this study, samples were collected once a month, but from the succeeding months, samples were collected twice a month.
No specimens were collected during October, November, and December 2016 due to typhoons (Lawin, Marce, and Nina). Likewise, no specimens were collected during November and December 2017 due to inclement weather and typhoons (Ramil, Salome, Tino, Urduja, and Vinta).
Specimens were brought to the laboratory for measurements and further processing. Total length (TL), fork length (FL), and standard length (SL) were determined in centimeters (0.1 cm) while weight was measured in grams (1 g). Sex determination was done through individual gonad. Female gonads appeared yellowish to orange while male gonads appeared whitish. Gonads were removed, blotted dried, and weighed. These were used to compute the GSI of individual fish.
Data Analysis
Spawning period was computed using gonadosomatic index (GSI) (Borthakor 2018) with the formula:
where GSI is gonadosomatic index, GW is gonad weight, and BW is total body weight with intact gonad.
The individual GSI were averaged monthly to determine the peak of spawning. This was presented in a line graph.
The length at maturity for male and female were identified following the macroscopic descriptions of the various reproductive phases by Peterson et al. (2011) as shown in Table 1 .
The length of maturity was calculated using the percentage of mature specimens from the total samples. A logistic function was fitted to the frequency of mature fish for each body size class with 1 cm interval using least squares regression to estimate the total length (TL) at 50% maturity (L50). The formula from Karna and Panda (2011) was used.
where M(TL) is the mean length at maturity in TL, a and b are constants.
Fishing grounds for D. macrosoma was determined from interviews and focus group discussion with the fishermen and fish vendors in the locality. 
. R E S U L T S 3.1 Size composition
There were 1,168 specimens collected from the coastal waters of San Fernando, Romblon from July 2016 to December 2017. The length of D. macrosoma ranges from 11.50 cm to 22 cm with a mean of 16.52 cm (±0.46). The minimum and maximum mean total lengths were 14.05 cm and 18.73 cm, respectively. In terms of its body weight, the range was 13 g-100 g with a mean of 43.94 g. Also, it is evident Figure 2 . Length -frequency distribution of Decapterus macrosoma in San Fernando Romblon from July 2016 to December 2017 (N=1,168) . No specimens were collected during the months of October, November, and December 2016, and also during the months of November and December 2017 due to inclement weather conditions and typhoons (Lawin, Marce, and Nina) and (Ramil, Salome, Tino, Urduja and Vinta).
that there's a more dispersed distribution of samples during January and April with a ranging from 6 cm (11.50 cm -17.50 cm) to 5.60 cm (16.40 cm -22 cm) compared to the distribution of samples in July, August, September, and February (Fig. 2) .
Sex Ratio
Sex ratios were determined using specimens collected from July 2016 to August 2017. From 1,168 specimen collected, there were 476 male or 53.54%, 413 or 46.46% female, and 279 or 23.89% undetermined sex (Table  2) . Based on the data, there were more males compared to females D. macrosoma collected during the conduct of the study. Greater differences in sex ratios were observed in July and August 2017, and April, September, and June 2017. Minimal sex ratio differences were observed from June to August 2017, and from January to February 2017. In contrary, there were greater sex ratio differences in September and October 2017. Equal sex ratio was noticed in May 2017. The mean sex ratio value computed was 1:0.87 which means that in every male there are 0.87 female.
Spawning Period
The spawning period was identified based on the GSI and macroscopic stages of gonadal development. It was observed that matured gonads for both sexes were present in D.macrosoma during the sampling months. A total of 889 (476 males and 413 females) were considered in computing for the Gonadosomatic index (GSI). Undetermined samples were not included. The monthly mean GSI for male ranged from 0. 61-2.58 with a mean of 1.33 (±0.18), and the female mean GSI ranged from 0.86-3.83 with a mean of 2.09 (±0.27). The highest female mean GSI was observed in February with a mean of 3.83, followed by September with a mean of 3.54, then August with a mean of 3.27, and lastly October with a mean of 2.02. Furthermore, the highest male mean GSI was also in February, August, and September, respectively. Therefore, it can be assumed that the peak of their spawning period was during these months ( Fig. 3 and Fig.4 ).
Sexual maturity
The estimated length at sexual maturity of female D. macrosoma was 15.29 cm while male D. 
at 15.29 cm and above of total length, most of the fish are identified as reproductive (mature and capable of spawning). Likewise for male D. macrosoma, at 17.22 cm and above of total length, most of the fish are identified as reproductive (mature and capable of spawning). It was also observed that female D. macrosoma matures earlier than its male counterpart (Fig. 5) .
Fishing Grounds
Interviews with the local fishermen, fish vendors, and fishing vessel operator in the municipality revealed that there were two main fishing grounds for D. macrosoma which are the coastal areas near barangay Canjalon and Agtiwa which are still part of the municipal waters (Fig.1) . D. macrosoma were mainly caught in volume through commercial fishing operations using ring net at a depth of about 150 m-200 m. The volume of catch ranged from 250 kg to 750 kg per fishing operation. It was confirmed that there were no commercial fishing activities from November to December due to inclement weather conditions and also to give time for the fish to reproduce.
. D I S C U S S I O N
The minimum and maximum total length of D. macrosoma observed in this study ranges from 11.50 cm to 22 cm. This result is closer to the values reported by Widodo (1988 , cited in Pattikawa et al. 2017 ) with a total length ranging from 13.50 to 25.30 cm. However, this range is narrower compared to other studies. Pattikawa et al. (2017) reported a total length ranging from 13.30 to 31.50 cm in eastern waters of Ambon Island, Indonesia. Senen et al. (2011) stated that the total length of this species ranges from 7.50 to 31.50 cm in Banda Neira waters, Maluku Province while Suwarni et al. (2015) reported a range of 12.10 to 29.50 cm in Bone Bay waters, South Sulawesi. Also, Rohit and Shanbhogue (2005) recorded a maximum length of 232 mm or 23.2 cm. of D. macrosoma in Karnataka Coast, India. It is observed in this study that the total lengths of the specimen collected were limited only in a shorter range which resulted in a constricted histogram. This may be due to the gear type used which is only limited to ring net and mesh size selectivity. Besides, the samples were bought only in one specific area which is the public market, and not in the landing centers. Thus, further studies may be conducted using exhaustive sampling and considering different fishing gears.
Results of this study based on the GSI shows that the peaks of the spawning periods of D. macrosoma are in February, August, and October. This result supports the findings of Sousa and Gjøsaeter (1987) that there were two spawning seasons of D. macrosoma in Mozambique that is from December to February and June to September. Likewise, it was also reported by Balasubramanian and Natajaran (2000) in India that D. macrosoma breed continuously with two spawning peaks, which were from February, June, October, and December. Furthermore, Shiraishi et al. (2010) also affirmed that the peak of spawning of this species was from February to April while Senen et al. (2011) affirmed that the fish spawned between February and March. However, GSI alone cannot solely support the spawning period. Other parameters should still be considered to help support the findings.
In this study, the lengths of maturity of female and male D. macrosoma are 15.29 cm and 17.22 cm, respectively. The values obtained were closer to the data from Palawan wherein the length at maturity of D. macrosoma in 2013 -2014 was 16.39 cm, 17.85 cm in 2015 -2016 , and 19.39 cm in 2016 -2017 (DA-DILG 2015 . Likewise, Widodo (1991) reported that the length at maturity of D. macrosoma in the Java Sea is 155 mm (15.50 cm) for female and 148 mm (14.80 cm) for male. Similarly, the values obtained by Balasubramanian and Natajaran (2000) in India, stated that female and male D. macrosoma attained maturity at 157 mm (15.70 cm) and 158 mm (15.80 cm), respectively. However, the values obtained from this study are shorter compared with the length of maturity of D. macrosoma affirmed by Shiraishi et al. (2010) with a value of 232 mm or 23.20 cm. It can also be noted that the difference in the values obtained about length at maturity of D. macrosoma can be attributed to environmental factors, habitat, and biological characteristics. Previous studies on Decapterus spp. indicate that growth and reproductive characteristics differ among different habitats (McBride et al. 2002; Ohshimo et al. 2006) . Some studies have indicated the influence of environmental factors on biological characteristics. Brander (1994) and Campana et al. (1995) confirmed that growth of fishes in areas of high water temperature (low latitude regions) is faster, and the size at sexual maturity is smaller than that of areas with low water temperature (high latitude regions). The influence of this factor seems to be true since the Philippines is located in the tropical region with warmer average seawater temperature, thus influencing the sexual maturity of D. macrosoma at shorter lengths compared to high latitude regions.
In San Fernando, Romblon, D. macrosoma was commonly caught in volume using commercial ring net within the municipal waters. There
were two identified areas which served as the main fishing grounds for D. macrosoma. These are the coastal areas near barangay Canjalon and Agtiwa. They usually caught this species at about 150 m-200 m deep. The volume of catch ranged from 250 kg to 750 kg per fishing operation. Moreover, the supply of fish was only marketed within the municipality and the surplus to nearby municipalities and islands.
. C O N C L U S I O N
This research provides preliminary information on the spawning period, length at maturity, and main fishing grounds of shortfin scad (Decapterus macrosoma) in the coastal waters of San Fernando, Romblon. There were 1,168 specimens of D. macrosoma collected during the study period with the total lengths ranging from 11.50 to 22 cm and weights ranging from 13 to 100 g. The initial result revealed two spawning peaks (February and August-September). Moreover, the lengths at maturity for female and male D. macrosoma were estimated at 15.29 cm and 17.22 cm, respectively. D. macrosoma was caught in volume through commercial fishing using ring net at a depth of about 150 m-200 m. Coastal waters near barangay Canjalon and Agtiwa were identified as the main fishing grounds of D. macrosoma in San Fernando, Romblon. Further studies are needed to help supplement and substantiate the data.
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